It is well known that transverse isotropy (azimuthal isotropy) in sdi.menta.ry basins may possess substantial anisotropy of several tens of percent in both P-wave and shear-wave velocity variations. Such anisotropy in SV-wave velocities necessarily causes cusps in the group-velocity surfaces. Perhaps surprisingly, there appear to be no reports of observations of anisotropic cusps in the literature except for a report of anomalously fast SV-arrivals in Pierre Shale by Jolly (1956) , which he suggests are cuspidal arrivals, and a report of large SV-wave velocity variations in Oxford Clay by Kemer et al. ( 1989)) which imply the presence of cusps. This paper reports a six-component shear-wave experiment in the Juravskoe Oil Field in the Caucasus Basin where cusps in the SV-wave group-velocity surface are observed and modelled with synthetic seismograms along eight walkaway VSPs.
Synthetic seismograms at smaller offset intervals (Pig. lc) demonstrate how the strong azimuthal isotropy results in cusps in the SV-wave group-velocity sheets. Note that for clarity the cusp is displayed for a model with only azimuthal isotropy. The fast arrival at 15OOm is from the leading edge of the cusp and many of the multiple arrivals are also associated with the cusp. The synthetics also demonstrate that the fast arrivat at 25OOm is a P-to-S conversion at the top of the clay layer.
These cuspidal arrivals are more than an interesting curiosity. The anomalously early arrivaI, which could have been misinterpreted as a struc!uraI irregularity is shown to be a feature of the strong anisotropy in a uniform plme-layered sttucture. The experiment was designed to examine the internal structure of the reservoir zone. The cusp, together with the P-to-S conversion, mean that there is a wide variety of shear-wave arrivals with different polarizations and amplitudes sampling the reservoir zone. In particular, signals from the 1750m. 200&n, and 2500m offsets have long, almost horizontal, raypaths within the reservoir. The value of these arrivals for specifying the internal structure of the reservoir wiII be discussed.
